Daily gain, daily feed intake, feed per unit of gain, serum Ca, serum P, serum Mg, structural soundness scores, foot pad scores, metacarpal breaking force and metacarpal ash values from five Ca and P trials with barrows, gilts or boars were subjected by sex in each trial to multivariate analysis of variance. Correlation coefficients were obtained from the residual sums of squares and sum of products; thus, coefficients were corrected for treatment effects. Individual values were used for all comparisons except those involving daily feed and feed/gain, for which pen means were used. High positive correlations were observed between daily gain and daily feed; there was no relationship between daily gain and feed/gain, but daily feed was positively correlated with feed/gain. Serum Ca levels were not highly correlated with daily gain, daily feed or feed/gain. Although all coefficients were less than .5, serum P was positively (P<.01 or <.05) related to daily gain. Serum Ca and serum Mg concentrations were unrelated to serum P concentrations, but serum Ca was positively correlated with serum Mg. There was no relationship between daily gain and soundness or pad scores. Although there were some inconsistencies, a positive relationship was observed between daily gain and metacarpal dried weight, and between daily gain and breaking strength. There appeared to be little, if any, relationship between daily feed and feed/ :Appreciation is expressed to Charlie Babb and Carl Eure for feeding and caring for the pigs and to Helen Bartlett for analytical work.
Introduction
A positive relationship between growth rate and the incidence and severity of joint lesions (leg weakness) was reported for genetically selected fast and slow growing lines of boars (Grondalen and Vangen, 1974) and for boars in whose growth rate was reduced by restriction of feed intake (Reiland, 1976) . Miller et al. (1976) observed that soundness of the rear legs was negatively correlated with daily gain. Nakano et al. (1979) reported no significant relationship between growth rate and the incidence and severity of join lesions, whereas Drewry (1975) found a small positive relationship between visual soundness index and daily gain. Thus, the evidence is limited and not conclusive enough to support the belief that the faster growing pigs are less structurally sound. and Fritschen and Underdahl (1971) reported a negative linear relationship between daily gain and metatarsal breaking strength. Cromwell et al. (1974) and Parker et al. (1975) found no relationship between growth rate and metatarsal or humerus breaking strength and metatarsal ash.
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positive within-treatment correlation between metacarpal breaking strength and bone weight, but found that breaking strength was not significantly correlated with metacarpal ash or turbinate ash. Also, ash contents of the metacarpals and turbinates were not significantly correlated. Just Nielsen (1972) reported a very high correlation between ash and percentage Ca in bones. A significant negative correlation between daily gain and feed/gain has been reported, suggesting that the faster gaining boars were more efficient (Hines and Conley, 1976; Miller et aL, 1976) . The objective of the research reported herein was to determine the interrelationships between feedlot performance, serum minerals, structural soundness and bone parameters of barrows, boars and gilts.
Experimental Procedure
Performance, serum minerals, soundness scores and bone data collected on barrows, boars and gilts in previous studies Thomas and Kornegay, 1981) were subjected by sex in each trial to multivariate analysis of variance. Detailed experimental procedures were described previously. Correlation coefficients were obtained from the residual sums of squares and sums of products. Thus, coefficients were corrected for treatment effects. The number of animals for each trial were: Gilt 1 (96), Gilt 2 (96), Gilt 3 (96), Barrow 1 (96), Barrow 2 (96), Boar 1 (96), Boar 2 (192). Individual animal values were used for all comparisons, except those involving daily gain and feed/gain, for which pen means were used.
Results and Discussion
Correlation coefficients are presented in table 1. Average daily gain from birth to 8 weeks of age was not significantly correlated with overall daily gain on test, which suggests that early growth rate or weight at about 8 weeks of age is a poor predictor of later growth rate. This is in agreement with Madsen et al. (1977) , who reported that initial weight of pigs had little or no influence on later performance.
High positive correlations (P<.01)were observed between daily gain and daily feed intake in all trials. These high phenotypic correlations agree well with genetic correlations reported in the literature (Park, 1965 -.92; Biswas et al., 1966 -.90; Robison and Berruecos, 1973 --.89). There appeared to be no relationship between daily gain and feed/gain; however, daily feed intake was positively correlated with feed/ gain. Park (1965) observed close agreement between genetic and phenotypic correlation for daily gain and daily feed, but poor agreement for daily gain and feed/gain and for daily feed and feed/gain. These data show that pigs that eat more grow faster. Although there was no relationship between daily gain and feed/gain, pigs with the greatest daily feed intake were the least efficient. Biswas et al. (1966) reported a low (.24, P<.01) phenotypic correlation for daily gain with feed efficiency (gain/feed) and a value of -.54 (P<.01) for daily gain with feed efficiency. Park (1965) (-.49 and -.41 ) between daily gain and feed/gain, suggesting that the faster gaining boars were more efficient.
Daily gain, daily feed intake and feed/gain were not highly correlated with serum Ca concentrations. Although a few significant coefficients were observed between daily gain, daily feed intake and feed/gain and serum P and serum Mg, in general, coefficients were low, indicating only weak relationships.
In four trials, two with gilts and two with barrows, daily gain was positively correlated to serum P concentrations, and, in two trials, daily feed intake was positively correlated with serum P; however, no relationship was observed between feed/gain and serum P. In two trials, serum Mg was negatively correlated with daily gain and daily feed intake, but there were no significant correlations between serum Mg and feed/gain. Serum Ca concentrations were unrelated to serum P levels but were positively correlated with serum Mg concentrations in four trials. There was no relationship between serum P and serum Mg.
There appeared to be no relationship between daily gain and committe soundness scores or pad scores. Daily feed intake and feed/gain were not highly correlated with soundness and pad scores, with the following exceptions. In Barrow 2, daily feed and feed/ gain were negatively correlated with soundness scores. In Gilt 1, there was a trend (P<.10) toward the opposite relationship (positive coefficient) between daily feed intake and soundness scores . Miller et al. (1976) reported a positive correlation between daily gain and soundness score of the rear legs (sounder boars had lower scores), while Drewry (1975) reported a small positive relationship between visual soundness index (sounder boars had higher indexes) and daily gain. Bereskin (1979) reported a moderate positive genetic correlation of daily gain with front feet and leg scores (higher scores were more desirable), indicating no hindrance to sound feet and legs from rapid growth in pigs. To the contrary, Grondalen and Vangen (1974) observed a lower incidence and lesser severity of joint lesions (leg weakness) in boars selected for slower growth rate than in boars selected for faster growth rate; Reiland (1976) made the same observations in a study of boars whose growth rate was reduced by restriction of feed intake. However, Calabotta et al. (1979) , with gilts, and Nakano and Aherne (1977) , with boars, reported little or no effect of reduced growth rate (restricted feed intake) on visual appraisal of overall structural soundness. Also, a comparison of the slow and fast growth rate groups (birth to 70 days) revealed little difference in soundness scores .
Daily gain was positively correlated with dry metacarpal bone weight in three trials, negatively correlated in one and unrelated in another. A similar relationship was observed between daily gain and metacarpal breaking strength. There was no relationship between daily gain and metacarpal ash. The relationship between daily feed intake and metacarpal weight, breaking strength and ash was more inconsistent, with both negative and positive coefficients; a similar relationship was observed between feed/gain and metacarpal weight, breaking strength and ash. In general agreement, Cromwell et al. (1974) and Parker et al. (1975) reported no correlation between growth rate and metatarsal or humerus breaking strength. Comparison of these data by growth rate groups showed no differences in any of the bone parameters between the slow and fast groups, with one exception: breaking strength was lower for the fast growth rate group of boars than for the slow growth rate group (103 vs 112 kg).
Serum Ca, serum P and serum Mg were not consistently related to metacarpal weight, breaking strength or ash. There were a few significant positive and negative coefficients.
Soundness scores were positively correlated with pad scores in only two trials and, even then, coefficients were low. Soundness scores and pad scores were not correlated with metacarpal weight, breaking strength or ash.
Metacarpal weight was positively correlated to breaking strength in four trials and to ash in two trials. Breaking strength was correlated to ash in only one trial and the coefficient was low. In agreement, Cromwell et al. (1972) reported a significant positive within-treatment correlation between metacarpal breaking strength and bone weight, but they found that breaking strength was not significantly correlated with metacarpal ash.
Discussion
The absence of significant correlations between growth rate and structural soundness score agrees with the suggestion of Bereskin (1979) that selection for rapid growth in pigs does not appear to be a hindrance to soundness. Furthermore, these results, although not in complete agreement, offer some support for a positive relationship between growth rate and bone weight and breaking strength. However, there was no relationship between growth rate and ash as a percentage of dried, fat-free bone. There appeared to be little, if any, relationship between daily feed intake and feed/gain and the bone parameters.
Serum P concentrations were positively correlated with growth rate, which suggests that high serum P levels are compatible with a fast growth rate; however, there appeared to be no relationship between serum P and bone parameters.
These results offer no support for the belief that stronger, denser bones produce more structurally sound animals. In previous papers , dietary Ca and P levels did not influence soundness scores of barrows, boars or gilts. 
